Cartilage-bone replacement in endochondral ossification of mandibular condylar heads in young beagle dogs.
The cellular mechanisms of cartilage-bone replacement in endochondral bone formation, in mandibular condylar heads, are poorly understood. In particular, there is no definitive evidence indicating whether cartilage is resorbed by so-called chondroclasts. Using 3-week-old male beagle dogs, we examined the cartilage-bone replacement processes in mandibular condylar heads by means of light and electron microscopy. Calcification of the cartilage matrix occurred in the central area of the longitudinal septa but not in thin transverse septa. Chondrocytic lacunae were opened by the removal of transverse septa by perivascular rough-surfaced endoplasmic reticulum (RER)-rich mononuclear cells. These cells also phagocytosed calcified cartilage fragments in the surface layer of longitudinal septa. Shortly thereafter, a thin bone layer was deposited on the remaining longitudinal septa by invading osteoblasts. Preosteoclastic multinucleated cells in lacunar canals developed neither ruffled borders nor clear zones in the cartilage matrix, but once the bone layer had been deposited on the remaining cartilage, these structures formed. Our results suggest that the cartilage-bone replacement in mandibular condylar heads involves four sequential processes: 1) degradation of the transverse septal cartilage by RER-rich mononuclear cells, 2) phagocytosis of calcified cartilage fragments in the longitudinal septa by these cells, 3) bone deposition of the remaining longitudinal septa, and 4) degradation of both bone and calcified cartilage by differentiated osteoclasts.